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nrnm 1 1 

^•;F^A (Y) Z^ts%i±m7tm mT> rRlJ tfo-f&o ) tm (Fe) fc* 
>j7^ (B) ^±^U3^H« (Co) «:»*fi^:MLi^C o R 1 l^tC 
d-HDDRili^lLtlietL^C oU^R 1 I d - H D D R mUm&ftffi^te £ WW. 

co^r i ^ a - h d d R^Misr^ot^i©^^ < t i>-uzmm-t2>m 1 

^Mf&t£3'J#<b & 0 , ¥^fitl* ? 4 0 - 2 0 0 /; mt;&£ C o V^R l|,d-HDDRi 

Y ^^•tr#±^7C* (JSLT, TR2J £:#-f& 0 ) *3E.$Lft<D—o t LS*^;^- 
m ( B H ) max7) ? 2 4 0 kJ/m 3 a±t^^R2 ^UttIEt*ii J: TO R 2 !H 

^ 1 Jt# ? 2 aTt^fili^ l-10 jU mf*4R2 t . 

Kfg^+K&C oWRlld-HDD R*1^*tJ ? 5 0 - 8 4 Kfi%, |£R 2 I 

1 5-4 o j: mmmtf 1 - 1 o 11%^^ £ tix& <9 , 

I^'/ KI5^1M (^t h) (^) OJt-C**ffl*taPflF 

t h ) #'9 1- 9 9 19 „ 

KKfOC ol/^Rlld-HD DRfS^llMlfc 0 Oji.TWtO*^ 
##2 0 m&TT?*S&«ffc*ffl&J&*l . 2X 1 0 9 1i/m 2 WTT^ & £ t *W®k £ f 

[If*^2 ] 

*IER2*#l^rtt«SS»*t±, ^v'J*A (Sm) tFetlt (N) ir 
SSraFe N^*^ttfl85iR*-e*SIS*« 1 tznm<D&&ifi±m&1j&#> K«S5o 
[W*3R3] 

HUlB R 2**^ttSaS»*li, R2i:FetBi £±!&ft£ LCo SrakfrMK-g^T L5r 
v^C o R 2|^#tc d-HDDR^l^iLT||f>ti/:C o^R2|d-HDDR 

tuieC o^R lid-HDD Rl^ttl»i fcliTMtlER 2 
&< £ i>~ Uii, ^fo* 1 0 0 a t %<b Ltz£ y^7°n->^A (D y) , -r;Hf •> 

A (Tb) , ^y'A (Nd) ifct±7?4:*z?A (Pr) < t & — itt±Of± 

S7C^ (J^T, TR3J iv^ 0 ) £0. 0 5 - 5 a t IS 1 4 tzit 3 t-fB 

imxm 5 ] 

Buffi Col^Rlld-HDDR JI^'MH^* 4 ti hu IE R 2 ,11^1415^*©^ 
^<tt 1 00a t%tLfctlC5>^> (La) £ 0 . 01-1. 5 

a t It tilt 3 KBtt<0«£'*±3i#*2Fl4>K>' KISo 

[i*S6] 

fTlBC o lid - HDDRS*ttra*i TtfilfflfBC ol/^R2|d-HDD 

RlJttlHftlt CoH. 001-6. Oat 1 4 fctt 3 KlEttO 

[ft** 7] 

RltFetBi: Sr^fiK^t LC o Sr^fcfaU-g-Jf L£v»C oV^Rl d -H 

DDR^S?:Mtrt#«btL^C ol/^R 1 1 d - H D D R 1* ttI5t*i3 J: [ff C o U 
^Rlld-HD DRlMIStM^ffl^SIt^ll *H»tt#j3^?>& 0 , ¥ 
4 0-2 0 0^mt^SCol/^R lld-HDDR »3fc <h , 

R 2 tilt^-oi: Lft^x^;i/^-f (BH) m a x # 2 4 0 k J /m 3 Jtt_h"C* 
&R 2 is J: R 2 ^I^ttlHf t^-^E * tl t ^ i 2 ^ ffliS 

t£#J ¥#7 7^^^ h- Jfctf* 2 J^TT¥^*tS** 1-1 0//mt*SR2 ^tt* 
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5»*-c*4»*3g 7 ^mm<om^^±mmiv^yrm^m =» ww > k c 

[W**9] 
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^Col/^R2 *^^IC d - HDDR ibMiL T# hiifzC o PXR2|d-HDDR 

[ft** 1 0] 

HulEC o^Rlld-HD DRl^ttI5^ifc(±if2R 2 ^I^ttlStf 
=Sr < ^{±, 100at%i:LfcfcH:, R 3 £ 0 . 0 5 - 5 a t %S^jir2> 

m^m 7 1 tzit 9 uge*o«^*±«n^ttstf > kto/b a > k q 

[W#* l l ] 

HU IB Co^RlId-HDDR I^ttI5i&* i tz I±hu 12 R 2 IJ^ttlHt*©^ 
4 < fc ^tt, 100at%U/:^i:La^0. 0 1 - 1 a t 

** 7 4 fcl± 9 KSBtt©tt£-*±£#l;#te>K>' h'WEm a > Ko 

im^m 1 2 ] 

flulEC ol/XRLld-HD D RH^Tfti8S»*i (iff BBC o V 7 R 2 ^ d - H D D 
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[It** 1 3 1 

^|E*L7t:^#±S^^1±^> KM<^M^fiJffl£fi£fS**7 KlEISt?) 
[If** l 4 ] 

RUFe tB t*?E$L5ft LCo £**lftK-^r L 4- C oU^R l^ti:d-H 
D D RVmZmLXnhtitzC oWR l|d-HDDR^ttI5TOJ:O t IC o V 
^Rlld-HDDR I^ttI5t*<7)t?$ffi & » 1 ^Mffitt^J^ *b ^ «9 . ¥ 

^fitl/OM 0-2 0 0 /, mti^C o^RlId-HD DRii*#'5 0 - 8 4 11% 
R 2 ^M^-ot Lf (BH) m a x if 2 4 0 k J /m 3 J^±T- 

i)SR2 ^*^rtt«5»*i3 <t r 2 ^m^m&^m^^^m i^m-r s » 2 

15-40 Ki% i: , > ^"e^tHa^ 1-10 K»% t frbtt <0 > KC o V 7 

Ri^d-HDDR mmM^^j-^, mmm* « r 2 T^wstn^a^— lt^^® 

t LooElfiHB* £ entiP U ICo^Rlld-HDDR »*i3 <t tfR R 2 

SCol/^Rl|d-HDD R W*0#{£M|f 0 Ol*»ttOtt : fg#2 0 tnK 
T-CabSjftftftttT-ft**!. 2 x l 0 9 l/m 2 WTt*4 fc*ua»*JR (/» t h ) K*t 
-fhnmW. ( P ) <DitX$>2>ffiM$S-%. (p/pt h) ^9 1 - 9 9 %-C*>SJSB£t*8M4*3 X 
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(Fe) R F e B*#±£«&6©H!!fcrt*tft^::fT fcftTv>4 0 :tH:|U, 

Wx.tf, ft 2 0^IIllir£ffiKSftfc#tt:fcl8U (#S!RMfr4 8 5 1 0 5 8#&#R) *«Mfr 
SCU2 (*H#^5 4 1 1 6 0 8#^f&) J8»^ttS:tt4RF e B|I5^# ( 
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%) KJ: ft So 7jcA«Wt(i, Sfi (1 0 0°Cifc<± 1 2 0°C) T"C 

gi^w (ioo onfW) i!sa^ic#*sg[Lr<>a7cL*v»flS3Ko^«^-t?**o «o 
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tv** 0 :or/ Kisij, ^soi»^*raoi^ratc/h3eso«ssH©*75*A«)jitp/w 

[0 0 0 7 ] 

#ff^3 (tlW5-l 5 2 11 6"t&*R) tC{±. N d 2 F e 1 4 B £ * *i 

§5 0 0 //mJilT©I5f* (ft!, rNdFeB^ISMJ ) t, S m 

2 Fei 7 N^-t^fj^^tS 5 mWT^iH^* (WT, M rSmFeN«S 

-fr*±»**tt#> K«5J4^#»*^«^S«?|^±.tC «t 0 , flbfcJ-*;!^-* (BH) m 
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ax?)n 2 8kJ/m 3 iirotio^ NdFeB m&EfjiM^-Qffr hta%> # > KISO 
(BH) max: 111k J /m 3 K*t LT^#147) ? ft± LTv>£ 0 
*>&<^H, NdFeBli85S*oegli, Nd 2 Fei 4 B^t^fCWLTLJ 
^tt^f&Tf S £ fc * #* L T <b *i T *5 »K SmFeN MS^* <Z>*fc« f± 
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tM4 (SHf6-6 1 0 2 3fM) SmFeNM15»*i:, SmCo 

*ffi5»3M5 J: tf/i fctiN d F e B^M^»*t . if MXtt* v > ^JiJ «£ tfjui? 

JWM9K:v»xUr, KMScOft^^^^^'-ft (BH) m a x ifi 1 10k J /m 3 

fig £ « & 4v> 0 is, # It^tK 3 *> J: 4 K t±^#tt L j&*RJ^ $ ixX & h "f 

10 0 0 9] 

#St»5 (#P*W6 — 1 3 2 1 0 7 K4>, ±fe#l^m3 fcl^tHtC, Nd F 
e BM5t*, SraFe NMSf*i3 i tf/^ >^#J»©&^a**IB*&+j£^Lfc>K 

v^o -f-OHife^tftciEIK^fLTt'-K^ K?15<7)«^:^^^^-lf (BH) maxl±f^T"2 
3 9 (3 0. 3 M G 0 e ) k J /m 3 * o X v>£ ^\ ^OUJilH^i U^/P £#H 

WiWtmso* i ten, t^r^w*Brt*^*r, 3§&tt*^o (bh) maxfli 

[0010] 

£<bK. f£#No. 2 2(7) (BH) maxftiia^f 5-0. 5MG0eix.tv^ o 
MfrtfiHZft&LXfrZt, VL&mte&m (Br) ©fli9. 7KG-C*«9, (BH) ma 
x Ollfettt (B r/2) 2 ^>b 2 3. 5MGO e tlfcZ&o ZtllZftL, *<D&ffr$:M. 
4»<0 (BH) ma xilJ2 4. OMGOe t&oT&l'K S§fe1i£j@x-Cv>£0(±9J«b^ 

m*ie^Lx^v^^-?-^#fr5:K^(ifE«$^LTv^ 0 L^i, Sinn 

fix ftfm^ 1 0 0%fc Lfc3«.JRSK*^v»Tj|^L?tfcOt?ab*j&*, S^NdFe 
Bll^ttWS^Sm F e N^IMlSt*^^Mli-ti:^^ 4 0-70 %g 

o 

[0 0 1 1 ] 

frXh-otZo £ftfcf±g!]H, I^ttIES*^iltatft*I'S (HDDRS) tfm 
fkZtifco :OHDDRffiCJ:ot|liHtl5W (J01T\ MijUe r H D D R 15 

1 1 Cf^gtlt^^o 

[0012] 

ftiie (# P3¥ 9 — 9 2 5 1 5-^<2rffc) C o N d 2 F e 1 4 BIE^" 

&wm&&<o&&&&*m-r z^-mm 1 5o / /ra<oHDDRra*t 1 ¥ 

J^titl 0 . 5-10. 7 ^ m-C 0-50 S rO • 6Fe 2 0 3 ^^^7x^ 

[0013] 
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tfzC o O^f K J; 19 . H D D R aS^*Ofi)^#tt^et# # > KISOiitt 

) m a x 1 3 2 - 1 5 0 . 14kJ/m 3 t\ /RAiUcM^ ( 1 0 0 °C x 1 0 0 0 mt$) 

&-3. 5 - - 5 . 6 % t mn fzm^mm * mm®. £ 11 l , ^ om^#i4i± % 

*' > KM £ ±IS CoAOHDDR flH^i^TiFM L t v> 0 o i 19 , 51 

S £ *l£Mt; Lt> 'J f ;M jfUf t£ K ?1 ft X v > ft v » 0 
[0014J 

ill" & fijjft t L X>X<V «t 9 *UiW**«r §nri/»4 0 1" * fr*> > > KI5©)tIt:^ L T 
, HDDR m^fjMXb ^NdFe B^JKHJR^OltT-WHK^ 7x7^ Mf^rtMS^ 
ft*:: 3fc* KKO^?L$^j«^1-^o Cimc J; <9 ^ (a) O 2 , H 2 0<D 

tf> KISff^iA^W^T, It^14^ffi]±1-^o (b)fl£3fc£?LT?*>o7t*B53-7»*-7 

-c^^#147& ? ffi]±-f & o $ <b tc , ( c ) # > k«eh 

<£>jj£JP#K£i;SN d F e B^TO^MfS:?^?^ h 1"*** 
N d F e B^«S5»*Ofi*i75 s «J*lJ$n*o Z<otztb. KflBS 3: 

A&»J$ft^ i8^#t£75 ? £ fcK [p]_h tie 

ft-rio 19 , zmm&m*&m L/zmmma-w^^o 

[0 0 15] 

#ra7 (#fj¥9— 1 1571 1 kj±, ±ietM607x7^ hm^G 

»*fc#x.-C\ ¥^|g H B H *5tl5 0 n mJilTO^blM* J; ^'t* ^fttl^^tftf It 
*S£Nd 2 Fei 4 BM*£ill£#1-*®Kfi&te*ifc rt» £ $r S 3 . 8//mO|M 

^-y 3>#-7:y HB5J&*«r«ffl Lfc#> KilWT^ $ ftT 0 i^Tjf > FlSIt 
f^x^;^-|I (BH) ma x^l 3 6. 8-15 0. 4kJ/m 3 t^So tlttl 

xm^mt-A. 9 ~- 6 . o%i, titti:«ft4t©^ iftiico^ti:ft4o 

[0 0 161 

ftJ: «9 if±#0/J>$^SmF e Ni&H^* <h <b & & ^£ftTv^ 0 :<0 

^'>KI5(i, i^^J^-II (BH) max^l4 6. 4-15 2. 8kJ/m 3 t 
*aJWi8&MM£0 , «ft<& iw, skASEIS^* 1 - 13. 7 - - l 3 . l%i4otv>4, o 
i •) x CoAONdFeB MM^ijifl^ «b 4 £ > KM (*A*«B&s I - 1 0 . 4 
— 11. 3%) «t 19 ifit^14rt ? tr L^MLtv^o 
[00171 

#lt^7 WJ^SmF e N*«5»5fc<Z>SHI:#ffcfc:* * i £ rt ? §Ett £ ftT 

v>4o <l©*|gK&c?^ Zti&m. C o AO HDDRSEt^^^*> KI5©» 
ifctt*3fciF'*-&fc«>U, SmF eN^«:&»5fc*8teffc$*S£fc«:fc< $rofc 0 -ftl* 
TIB# St^cm 8-1 UlTti^m^o 
[0 0 181 

8 (»l¥9 -3 1 2 2 3 0f) . #Bt£i§£ 9 (f i¥9- 3 2 0 8 7 6f) 
> ftftlCM. 10 (#IB¥ 9 - 3 3 0 8 4 2 -t) is «t yMJi 11 (§1^10-32 1 
3 4f) tcfi. CoAlHDDRM*^ -?-ftct <9 ifi«7)/h?v^(0lM* (7 
x70 y h . m^.^-N d F e B ^flSS^*^) t *«^t L 

ftTv^ 0 fi«4>iIi:J:»), «5»*oat»tt*«|ai±L, ^#69*^5*^*5*0% 
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(BH) m a x 75* 1 4 2 . 5-164. 7k J /m 3 t7X^iI$^- 2 . 6 - - 4 . 7 
[0019] 

Lt>L, J:S«:*:i*;Hr-8t (BH) max^l$^M*r 

-ffcU^fc # »± 5 . 1 - 5 . 3 %, JBI^N d F e Bl5t*^IIM L <h § it 9 . 3 
-12. 7 % , jftflcfeifc N d F e B H85»* + S r - 7 ^ 9 ^ h S85»* ZM^kit Lfzt 
§f±5. 0-5. 6 %f!Jgt Srof^So ^fnof^i ^#1$Oft±^75 ? 4>&^o 7* 

Xi&mmtf-t-fttzfaiiLfzbzitftfrbir, m±j-^^*c-m (bh) ma x^^^± 
Ltv>iv»oii, m^it^m Ltz±m<7)m^m^(om^wi.fz^ c o a 19 hddr 

[0 0 2 0] 

*>fc*K, ±^L^#I^^6-1 lt-ffflLtv^CoAf)HDDRl5^*l±Co 

gLT^^K tot, *>KlSwi^K;7C^@^i:f^ ±JE©CoA*)HDDR!5 
#*(±*ti L< i€ot, C o ^^ttI5S*^«fflLoo, C oAOH^IM 

ttiX^tZo 

[002 1 ] 

#§LT, CoM^tiCJ^^f, RFeB^i5M©IMi:WL/:o ^cod- 
HDDRSli, fl^M 1 2 (tH2 0 0 1 - 7 6 9 1 7f) lZ^;<DfoWMfo 

ffuzm^tix^^o ttz, ^wffl^xi>^<D\*i^i<z<>^xitm&ir& 0 

i©d-HDDRftJCi») HI LfcS^ttlSt* (WT, #H Td-HDDR^ 

kV»9o ) *^'bi&^>K15tt, ft*^*^-** (BH) max 
75*1 3 7. 7 - 1 7 9. 1 k J /m 3 t, C o V ^v>mBfjilfc-frht£h^y Ki5t LT 

[0 0 2 2] 

[#a^m 1 ] 4 8 5 1 0 5 8 ^* 

[#1^12] #H!RMfr5 4 1 1 6 0 8tt& 
[#™3] #fl¥5-l 5 2 11 
[^XK4] #i¥6- 6 1 0 2 3#<&^ 
[#fP^«5] ffl¥6-l 3 2 1 0 7 
[iM6] #i¥9-9 2 5 1 5-t<&# 
[f^E7] M¥9-l 15 7 1 H§-£*& 
[#lttt8] #H¥9 - 3 1 2 2 3 0-^ 
imttM 9 ] #F^¥ 9 - 3 2 0 8 7 6^ 
[WMvfciK 1 0 ] 9 - 3 3 0 8 4 2f 

IftWfJcM 1 1 1 1 0 - 3 2 1 3 4f 

1 2 ] #|g 2 0 0 1 - 7 6 9 1 7? 
[##l^5ri^ 1] Journal of Alloys and Compound 
s 231 (1995) 51-59 SM H£*l~£ 5 H£fllOffi|R) 

[f&^OH/K] 

Lid fc-f S»JH1 
[0 0 2 3 ] 

Lri»L, d -HDD Rl^ttlEM^C o fcv**&£\ C o K J: £»m-ft?jj*7$ ? 

jw#t?^*v> 0 l*»*>, d-HDDRiMEi*tt m^M.m^f^izit^m^ 
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- H D D R ft^tt«©JR*^»^ <b 4: £ > K«5(i , M x. (f , ^5H^J^ 8 8 0 -104 
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0%Cjir4v>o Sifc^^O^fflJi^T-e*^^^^ 1 2 0°CX 1 0 0 0 h rT-Ji 

,-2 8. 0 — 3 5. 0%tlL <#& c ^l&^fiCOJ: ? 4*111 

[0 0 2 4 ] 

C o d - HDDR*^rtti85»*«:fflv^«I»H85R!RFtt«)?i5v>jK> KM 
Srfllx.-S^*±«^1±^> Ki65*5J:U f -eo«jg^ffi4:*ttf *o 1 2 0°CO 

it5?ur-<o-t-^ * Bt^tt s- fit x. & «^*±siii*tt # > k*&& &£v t *<7>&mjjm* &m -t 

* * <^¥^1 

[0 0 2 5] 

#ltHSLT, ff-BMfc14fc#SJfflv»C oWNdFe B*H^rtt«5»*»C, p|.i: < WH* 
ftttK*-5iW*»iSr S m F e N?,*M15f - t t\ %0Sg«S^#tt^« 

c\<r>mtzW3.&%i±m%m8L#y KIS^II&CIoI, Co^RlId-HDDRft 
S*tSmFe N ^ISt* £ £/g"f £ R 2 |Jt*ti:ov>ti)2;< IW<*>2&*t&*W «b 

[0 0 2 6] 

(*g^±«#Uj14*"> 

-Ti*)*), ^H^<0^#±^^^> KfiBHJi. ^^F'J-JA (Y) «:^tr*±« 
tc^ (WT, TRU tfo-T&o ) fcft (Fe) t**?m (B) ^M*tL3A';^ 
(C o) ^m^^mL^^C oUXR lM#i:d-HDDRM^iLi:|#^fi/: 
Col/XR 1 ^ d - H D D Rl^tl^*^ i VIC o R l|d-HDDRl*tt 

0 -2 0 0 /1 m-Ci,4CoMRl|d-HDDR«*t, Y *&tr ^±mjtm (JSLT 
, TR2J tfo-fZo ) S:±W-oUf^^-g} (BH) max ^'2 4 0 k 
J /mHUtiM 2|^ttI5S^J:yiR 2 ^H^ffi&eft^OtH^iiO^ 
4<t<> -« Sr««-r * ft 2 ^liStti^ «b 4 0 . 7 * ^ * h Jt# 2 WTtr^fit 
rt ? 1 - 1 0 ft mX& %> R 2 *«JR* > my yX'&ZWm > KlHf* o 

f£*~> FI5ti:|C o^Rlld-HD DRffifi^" 5 0 -8 4 fi%, iR2| 
15-40 i IflRWre** 1-10 ff%tl $ fix is *) % K«85 

(/> t h ) tc*t-r**apgE (/>) ojt"?*s**t*j£ t h ) ^9 1 - 

9 9 %Xh *) > KI54>OC oVXRlld-HD DRffl^*WftISafc •) O 

M^tt<7)*iT-@^2 0 mJSLT-CJfeSSI&ffctt^Sfe**! . 2 X 1 0 9 f@/m 2 flTt* 

14 is j: tn&ittt & - t * # w t -t %> 0 

[0 0 2 7] 

±iiM't'^ Ki5 (wt, an. wnmj tv^ 0 ) ^ 

^0-H?iJ£W*U£\ K«85»i, S^*^-** (BH) ma 

xt5 ? 1 67k J/m 3 lJl±, UOkJ/mHll, 1 9 0 k J /m 3 JSL_h, 2 0 0 kJ/ 
m 3 Jil±$ "btcf±2 1 0 k J /m 3 VX±.t^^tz1%^®nm%%? 1 &*7Firo £tz. *f&m<D 

fcHII#2 003-3102091 



#11 2 0 0 3 - 3 5 3 0 1 8 ^- v : 6/ 

'1* > KOtfali, ffil x. Ii\ /K^MW- 6 %mT, - 5 % JMT £ £ iz (i - 4 . 5 % 

v^o/^ffin^it^tt^^-To i o o°c-c i o o o^m^^zm-mm 

Lx&bti&m$ie>&.'J?ffl&-e$>2>o ttc l 2 otc-ci o o oi%miz&tf zm&ffl&m 

-C(±-7%MT> - 6 %WT? <bK<±- 5 . 5%VXTt^^tzmntzm$&&*7Flro 
[0 0 2 81 

^WiWIlrfv* Ko^Rl^d-HD DR^ttlHf*, Co^Rl|d-HD 
D R «i fcli C o 1/^ R 2 d - H D D Rl^ttIEt*f O |~C o 0^(2 
, C o ^lffii:ML^«S*^otk d-HDDR^atCioT^lt^^ 

tv^ fflx. tf, Co^Rl^d-HDDR I^ttlSt^^C 

o^R 2 d - H D D R C o Sr-a^S^T, K«8:HO»&C 

#14^it^tt^i 0— ^|p]±$-ttT^^.v» 0 ^fltWtCJt, Co^RlId-HDDRl 
MI5S*^\ Coil. 0at%~6. 0 a t %8l$^tLtv>T4^o ifUiJ: 
•K Col/XR 2|d-HDDRlMI5t*©^i 'J - ,££l*0±3-££ ifc^tii 

0 $H^^CoU^Rlld-HDDRlMI5^*li, (BH) max#2 7 9. 3 
k J /m 3 J£Lh, 3 2 0 k J /m 3 &±X-$> *9 , R 2|IM5l*li, (BH) max 
^2 4 0 kJ/m 3 ^ 3 0 3. 2 k J /m 3 V1±.X°$> %> t#f£ Lv> 0 

[0 0 2 9] 

*§PJ<0 R 2 . (BH) max!j s '2 4 0 k]/m 3 Y\ ±.<D R 2 |I^ttI5 

S^UT, h*"7'J?A (Sm) tYetmm (N) 4:*±jS^t4SmFeNS** 
ttI5fi^R2 <h F e fc B *£.&frt LCo L&v>C o 2M 

iCd-HDDRfclilLTfl^tC ol/^R 2^d-HDDRUttI5©W 
mT-ef±, R 2 ^I^14I5t*0-^J t L T S ra F e N^SMIHf 

**JR«)*tf-CittMi-« - ift(±R 2^#|^tMW*£ SmFe N9&fl^ 

[0 0 3 01 

#Wiffl#"CV»9 rd-HDDRMJ »±, TM^t&JfficD 1 «"C* •) , f&STKS'ftXg ( 
*llg) , ^STK^bl^I ($2111) , fl^Ig (*3Ig) *3 «fc 2 HSUI 
fi ($4 Iff) O4o^lg^l*flf)(:iit^4„ CoUXRl^d-HDDRlM 
15S^CoU^R2|d-HDDR »^rtt«S5»* <± > CcOd-HDDR * 
^KMLT#'b*L& & c ^f.d-HDDRltttIEfi*li, ^IStoKlffllE 

J:9^XfIiLT. d - H D D R I^14I5t*i:f ±ixi (R3) (La 

) ^-frstetjcm^iaixe^* 4 o znmnrnfflimft-rzo 

[0 0 3 1 1 

"*b £• A Td — HDDRJ Ji, dynami c — H y d rogena t i on — De 
composi t ion — Dispropot ionat ion — Recombinat 

1 o n <Dm%x*$> *> , ra-HDDRj i:v^Mi±, rm^msittm] (xmm^ 

, 2 0 0 2^1 2fl2 5 0M) i:(>jWSKri/>4™s-e*4„ 

[0 0 3 21 

i^4o iWiH*^ 0!lxJi\ (BH) max"C160~165k J /m 

'SSCLoo, K-«tt«r*A««^-4%JSLT$'blwli-3. 5 %tlT(: * -eSS^T 

i>&^ 0 9 K«5-Cli, ffiB^RM£& (BH) max-ei40-160kj/ 
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[0 0 3 31 

o 

$55* J: LCo Sr**W^^rLiv»C o^Rl d —HDD R&M&Mi LTt#<o 

ft£C o^R 1 ^ d -H D D Rl^ttI5^*i5 «t J>1C oWRl|d-HDDRl 

ij\iMfim*<o%L?-mm<D®.mirzm 1 iMg/gte#j^<b& *> , 4 0-200^ 

m"C*^C oVXRl^d - HDDRIW5 0-84 Kfi%<h, R 2 *±$Lft<D — o 
<h LAb*:-*-*^-** (B H) max 75*240kj /m 3 J£JLLT** R 2 ^H^tHBH© 
«t tr» R 2 ^^^rttffiSSI^^oe^Mo^S-f £ & 2 IMBflM4*ltf» «K 

h Jt7i ? 2 JUJLTt? 3 ?*^®** 1-10// m^4R 2 15-40 KS% £ 

, /<>f >^-C&&»Jtd*l - 1 0li%t^f>4- 19, lCol/XRl^d-HDDR» 

U iCol/XR lld-HDDR i tKfg R 2 ^ftft^fcift^fafcElnJ £ « 

MSBftXflh, RJn^ElfilXe^tci^ttKJP^ElRlXgtWfTL-C, SDSiLooM 
J»-f £ Ijp^^c^xe 

|Co^Rl|d-HD DRfift*0#fiI«3fc 0 Oj|.jHtO*M E -&7&*2 0 j« mJJl 
T>*&Mteffc*i?-&J& s l . 2X1 0 9 i/m 2 JiTt*^»*(:IifS (^t h) 
ZM&m (p) Wjfc^fcSffifcMBjK t h ) rt*9 1 - 9 9%t?*&ffiB&#14i3J:0 f 

[0 0 3 4 ] 

«D J: 9 & *~ > KMH^XIE^ii^ffi K <£ o Tt# <b ti& > * - X A (4 L & EftbfrX* it & 

-e^lJtv^?^T#7tC o P^R l^d-HDDRlMI5t*^f>±{:^-5o i £ t? 
Col/7Rl|d-HD D RlM5iR*!j%itt(:*5Ift tLX, Itl^ttfp] 

[0 0 3 5] 

tftCi^^tii^ < , Col/XRlMd -HDDRM^^^tC^D^iijnUitiS 

l^d-HDDR^^14il5^*^0^^4 , ^'fR'2)<7)-efi^v^^#x.7 , io f U, ^ 
fW&rt*8i*W*liL Co^Rl|d-HDDR^ttI5S* Co 

1/^RlFeBld-HDDR M^telifcE***) <b * £ > Kffi&HOi#£\ Wifk&£1t 

tzo z\<DmiXiffttSL-?Z>t^ *1frfci&ttfc&*«nBrt**mL-C\ CoMRlld-HD 

«fi:, 7K^b^a$fLT#fbtL7tC o l^R lliMI5W(iai:v^^D^7 y * 

[0 0 3 6] 

*3S91# 14 $ <b K , Col/ARlld-HDDR ll:fr1MH*£*rt s #J * 
tl^L^o -^tCct-Si:, ^<7)*iJtL(Dmia(4(a)C o l^*R l^d - HDDRi^ffiS 
fe v *0*i^-|^±^fi*1-'l>g|S^O€^*'=f' t , (b)Co^RlMd-HD D R^tt 

tt5tiE#2 003-3102091 



mi 2 0 0 3 - 3 5 3 0 1 8 ^- v : 8/ 

[0 0 3 7] 

:f>^:t^UT, #3&93^li, CoUXRl^d-HDD Rl^ltlHf 

mn^m^^tzib. Kiso^fit^c, co^r i^ci-hddrimi 

e^^t-SS^^^SrffiRS-ceW-ril&Wfllii^fll^Lfco fit, CoWRl 
[0 0 3 8 ] 

( i )j£^XfI>4MC, CoU^Rlld-HD D R^^14M^*^ST-|Wl±^ji:^fi-]^^ 
»Li</>«t?i:t^fcJ{>(:, C o R 1| d - H D D Rl*ttIEH*<0^fi?O^i 

ftT$-£fcV»fcfcU, ft^^^-ft (BH) raaxOSv>^^MtSo 
[0 0 3 9 ] 

(ii) /^Xfi* ffiwC o U^R 1 d - H D D R i ^H*^ 1 R 
itt^^oil4>Ci?lL/:ti^o< ot„ o^, Col/^R l|d-HDDR^ 

m&fiffi3i<D$i=f-m±iim&, co^Riid-HDDR m^nm^^^m- 1 r 2 

1 9 £i*^ ? fM $ ttB < -r & tz tb &n=f- 1 mm t <d & c * m& & wmt&&m * 
mm Ltz 0 mmm^M^mm^t tztemm&zz&n r # & x 1 mzT.m*z<nmm<n 

lfcftjfeJSL±OiftflPrff 90 oil?, tK^ K«5«:*nft*® (i&HlJflt^) t4o 
[0 0 4 0] 

Co^R l^d - HDDR^ttI5M^It^*tli 
, ife^. -%ri%X <9 *>*ffl^& R 2 **;fcttfl£6»*:fe «fc WAg^-fl^ & o U 

2 £ oNI&fc IS 19 «^tci£cf it fco R 2 

tciftv^i:, 5lo^*)^s**^ft<, Stlfttt**^ Lr> R 2 **^rtt«H»* &ftfe L fit 
5^*— OJStJ* * t Wit $ ft & 0 ft x. ti\ Co^Rlld-HDDR J^1MTO3fc 

(OR 2 U^ttI5f*m L tv»*Llf, f©R2 ^ft^rttflftSJRjIc^n noio^S 
#J -eott*, C o I'J^ R 1 ^ d - H DD RH^ttlSM^MS^ W^SIl. 

Hl$^^#^tcft0> »BMbttfc#»)ttft«R£tttf>fiv>C o^R Hd-HDDRI^ 

Of^7^^^ Mt£ 1 ~~ 2 ( 2 IT) Lfco T*^? hJtJittT-OJftfiS/JftffiS** 
<b*£ *o ¥^7*<^ hit(±> fOTX^^ hJtSr¥*^L/ci<7>r**& 0 E PMA£j£ 
iLTlfL, 1 0 0I»?)7^^^ Mtof^^tofco 
[0 0 4 1 ] 

KI5<7)lj|M^^I$*^CSo/:„ fit, Col/^Rl*d-HD 
DRlMI5«^Iv>t, »C o \<9 HDDRffi»?.^S#> K«5fcR 

o z<dx o zmtitz^y FM&tmbtitzmt^ Mi£Ltzmumi*mti s tf> fihoiidi 

tbtiE#2 003-3102091 
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x^ n wm^mmmt. - mmmviitm t , ^mm^wm^mitt tz&miiLtz i>ot 

[0 0 4 2 ] 

mfttpOC o R 1 ^ d - H D D R fejSiSfc Ol^lt^tT-ft^ 2 0^ 

[0 0 4 3 1 

H^n^Bfl^liLTiMlttl-o ^<7)I^EPMACJ:f)ML, Rl Wx. 
f±\ Nd) tR2 (#0x(i\ Sm) fc$MJrU v •;/ tf > ^ L£@H££#& 0 -OBfO^ 
(± 2 0 0 - 6 0 O'fg^S 
[0 0 4 4 ] 

fiTSWFe r e t <7>M£i£Gfc-f & G fctt, ffiH LTV^®ft_hT^it 

tc«t5ELfe#5eo— ^T|pI-C**o lot, l^-M±K&&##iT-@£$«;e1-&0£, 

r e t#^iCL-C, ^fA«#$U^T?*4o 
[0 0 4 51 

-e-LT, intjRitiofcCoUXRl^d-HDDRiR* (JSLT. JIJ[^U Tffi 
#**J fcv^o ) OSftR2^fti&* (JAT, jgH#^ l"tt»*J tv>9o ) OliT-t 
<7)H!tSiJt±> ^^^0«JS7C3R-C**R 1 fcR 2 fc^«f»*JCJ: *) nTIB-C*4o WK, E 

& Q R 1 R 2 t^ ? |5l-7nS-e*^ t £f±> »**frpO«ft^K:JEf&»*;ft$1% EPM 

1"*Ui\ ^ri%h<7>jim*fi'%f'fZ>^tX\ C o Ix^R l|d-HDDRlK©tft R 
2^»*«0*4TtOi^SlJ^flx.^o J 
[0 0 4 6 1 

DDRit*ofMt r 2%kWLmm<D%L¥&t<Dftx<h2>frt>, t^m^^mz 

MLtR2»*WI^iv>/;Co l^R l&d-HDDRffift^OJteT-a&Ott^ 

- h d d Rm#*o^fti!i^-ei^L-c, rmzmmmfz *> <o^^(om=f-^2 o ^ m w 

fa^mtfl 0 0 0i/mm 2 t\ ^*f-r*«»*o#«E*i 

^8 0%t^4^ 1 0 0 0/0. 8, 1"**>*), 1 2 5 01/mm 2 W*<7)l 
[0 0 4 7] 
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ibtt&iZ^ ^WX&frtfCD&^&Z 2 0 M m&TX&&t§^lzm7zLtz<Dl±^ ^<Dffi. 

(vmmtt^mmxmm-f & - 1 ummx& n , ^m^mx-t^ z ttt 

T-ffc fc t <D fflffi £ m 7 tCTF L fc Q - - "Cffl v» £ ^ ^ CoUXRlId 

- H D D RffitSj^/tti, N d : 1 2 . 7 %, D y : 0 . 2 %, G a : 0 . 2 %, N b : 0 
. 2%, B : 6. 3 % F e ^ 4'^ N d F e B ^fittf * ^ „ R2iai*liS 

mFeN^^* (S^t^X^^^ttM) ^ffl^fc 0 ^SraFeNliWK) 
iKSti 3 ,« m-C&J&ti S m : 1 0 a t %, F e I 7 7 a t %, N: 13a t %t c ^^ 0 lit 

&<> &m^mz&.ti tmmt&irmt 1 2 o°c\z&^&7%x : m&.^t ^ms^^x 

T^LtZo mi (D&%kfr h , J&B £ fttz # > K«5 ^NdFeB *SL»*«>i|M£W8t£ 
19 wa* i »toe : f-S?& , 2 0 ^ m&TX&ZMmt&^-mt, l . 2X1 0 9 l@/m 2 £j@;i 
* £ , ft 77c AM WIST Ltv^Ct ^ & 0 
[0 0 4 8 ] 

tO*|*t2&JK<7>TI®J± 9 3 %-C*4t «t L^ Q 
[0 0 4 9] 

«3H±, iv>CoI/^Rl|d-HD DRlMI5t*^iffi^l 1 
#Ki&1£#J^i£S£ti7c&<7>£C o l^d-HDDRffttOf^ jffl*M^R 2^ 

mu&Mft&jfvmmtfm 2 #® sttsj-c** ?nfH©^R2 t m^-c ^ & 0 

M*fr*t±*i&rt*#i$r*uf&< , M;t±[5]i:-ck&w 0 ffl#®fsi4#jf±|5itt-e*>^«-c*>& 

£\ mmMm-zm*^mmmzxm<p<vmmm% zixzmt£M±izmmLx i> 

[0 0 5 0] 

45o fcis. tMg(±, ^tt^^MMlci or, ^0$Mb**rt ? '«lL#&o x. ti\ &m 
Sf/>* t WI& £ * L ftnJ»]Rtt Ltn^-^K^ iSt h t £ olHb* £ , to a > 

§<z>#rfb.£i:{i*Hj8-f 1 75 f *-5 0 ISoT, :£§PJ3rv^|Mb,£ii, #X©^<D#H&o 
[0 0 5 1 ] 

-fbfr-tb, *JkW<Dm&%i±m&l3&#> KIHlnW^ > Ktt, R 1 t F e t B 

LC o ti^B^tLft^C o U^R lMt^d-HDDRMI^lLT 
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WbfifcC oV^R Hd-HDDRlM5e*iiJ:0>lC o^Rl|d-HDD 

r tit ^ 1 1 wmmi&mfrh & n . w-mrm^A 0-20 

0 ,u m -C&£ C oMRlld-HD D R ffit^ <t > R 2 ^3E^5^<7)— ^> t LMiz^-^J^ 
*~-m (BH) m a x ^' 2 4 0 k J /m 3 a±t|) 4 R 2 i 0*1 R 2 

tlTT"TO^@75 ? 1-10^ mt'iM 2 SM»»5fcfc, /<>f > m^f«&H^4^n 

fgn > K4«i:iC o^RHd - HDDRiKf5 0-84 IR2 

w&mjij)* 15-40 ks%*3 j; nm®m& 1-10 it%M$itr^ »k mcoi<* 

R lld-HDDR &*i^(± , f£#tfl&* IZU R 2 ^J»^#j-5t#fc Lt4-^ & 

[0 0 5 2 ] 

-tttioh, *§£w<7>m^±mmji&tfy vm^m^y^^y wmmjimt, r i t 

F e t B <h ££.J&5ft LCo K# W L & v> C o^Rl y^^K d-HDDRJH 

mZMLTWbtifzC oWR l^d-HDDRl^ttl^^i^lC o UXR 1 ^ 
d - H D D R H^rtt^JR^Ofi^M * » 1 #M»14#Jtf» <b * •? , 
4 0 - 2 0 0 /i mt*S C oV^RUd-HD DRffi^t, R 2 L 
ft^-x^n^-^ (BH) ma x# ? 2 4 0 k J /m 3 &±X& & R 2 ^*^Ttti85»* £ 
«t m% R 2 UM5i*<7)ti?iii^tIt & m 2 #ffiv&14#J^ <b * 19 , T ^ ^ 

? hjt^2 j^T-e¥^*i#^i - i o ^m-c&sR 2 y vxhzmmt 

l£C o l^^R l^d-HDDRfflft** 5 0-8 4RM%, f£R 2^«3&** 1 5- 
4 0K*%i5J:a r S#IS«: 1 - 1 0 LT^t &*H£X*It , 

, ico^Riid-HDDR ®Mi£<D&m.i-hK mmm* r 2 ^is©***^— # 
SLtis mm^mmwxmm $ atifw *««**ei» $ titz =» > ^ * > <b ti& 

[ 0 0 5 3 ] 

liftiaot, Col/^RUd-HDDR ? ii t J5 •) , -^<7>*i 

i f-m±iiw.m^^mn^mM^ nx ^ ^> 0 z.<r>u>/**?> Yzm^x^y ywg*mwm 

^ ? tll?t1-^o fOlSt, CoU^Rl^d-HDDR ffitfvO^^f C ^ ^ <h * 

mmn. izmtiz # > vm^tm btiz 0 

[0 0 5 4 ] 

L fcan»ttil8*#t= iotCo^Rlld-HDDR W&ltin&^iPM 
Co^Rl^d-HD DR»*, R 2 ^»^i3 «£ UWJIB < 

[0 0 5 5] 
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^s-egij^f ot^v> (=aia^) o flD&Eftxm±, =i>^^> vims. 

[ 0 0 5 6 ] 

t £©roTi3 < o 
[0 0 5 7 ] 
(1) Col/^Rlld-HDDR fift* 
CoU^Rll-d-HD DR«»li, Co MR l^d-HD DR^ttI5ff t 

y Vffi.ft<D-tmJ±J&ftZ1frl<?) Co^Rlld-HDDR M^*(± , C o M R 2 5£ d - H 

d d R*^rtti65»*o^M**fa:t3n^— tc» i #ffiffite#jfc «t otmsht^s t# 

xT^v^ 0 d-HDDRMia 19 C o MR 2^d-HDDRlMI5t*<0 

^BSK 7>f ^ 9 v £*§-£\ %<r>>?7v 9 tX~m 1 WttSltUot^ 

o 

[0 0 5 8] 

^> KiS^Mtf L (?) CoW^Rl^d-HDD R»*Ot^, —SB 
tOCo^Rlld-HD D R»*co |>& < t ^ — ^|5J Wtt^HUoT 

o 

[ 0 0 5 9] 

CoMRll d-HDDRlMI5Mli, RUFetBt ^iUS'tti R 1 
FeBM^Cd-HDDR^i^lLt#f>nf;t*t^^o d — H D D RMlli, lu 

mt, 2 4 (2 0 0 0) , p. 4 0 7) <>iM8IK*RftS *LTV»So i(7)d-HDDR{| 
Mtf»fcMKJWfC, R 1 F e B*^&fc**i<&Rj£&j& t J: 

[0 0 6 0] 

^fiT-^-^^^TKS^+^^^JR^-^^feSTK^bX^ (flit) t 

, fi^ffi^T^Hffi^jB^ftKJotieis-frirtiMt^kxe (§2111) nr«g 

<b7k3££ltfc*1-<&t&2i#MX« (i4Ig) O4ooig^(,±i:4«, i^HDDR 

feaifc**-5ject±, ia«^**flE*o***«»oxettitt*ifc"e, r 1 f e 

[0 0 6 1 ] 

J: *)mm^o fi&Tks&ffcX^Ul, Wxlf, 7R5?fEEW3 0 - 2 0 0 kPat60 

0 rj^To^^^#H^+^m#-r^xfi-e*^o ii5S7k«ftxfi(i, **ea#2 0 

-1 OOkPaf 7 5 0-9 0 0 < C<07K^**^#ffl^4 5 K*E#1-£Xfi-e&£ 0 miffi^ 
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Igti, &mi±t)tf0. l-20kPat 750-90 0 "C^TKfS^Mjfl't 1 IZUftlr 

z>jmx*$>z>o m2m%x&n. Tkm&ij* i o - i p aJ^To#gH^K«*£-f sx*i-c- 

X"m.W.X' c 1 -2> o 
[0 0 6 2 1 

> YW5$L^Wi<D Co^Rlld-HDDR JfliR^OT^ttStt 4 0 - 2 0 0 ^m 
<h Lfco 4 0// m*i»tN±*:fclK5ftx*fl'3 r -« (B H) max i s iTL, 2 0 0 ,« m£ 
iiSi^SI^S (B r) 7i J jg:T-r^^^-Cab^o f^¥^tSi±> 7 4 - 1 5 0 ^ 

Z.<Dtz*b, $LWik<D^y KlSStOC oWRlld-HD D Rffl^*£>J|M£ffiflf=!5 0 
0^,^Jt<^*iT-#^2 O^raWTt^SIMeWl .2X1 0 9 l/m 2 ttTOil 

[ 0 0 6 3 I 

Col^XRl ^d-HDDRfti&*OE^Jt* 5 0 - 8 4 Lfc„ 

5 0lt%*iT1if ^x^;i/f-i (BH) maxjW&TU 8 4 ®*% x. £ t 3& 

^#ifc»43>/f^> K^#£ 1 0 0ff%t Lfcfc (JSLT, WIW o 

[ 0 0 6 4 1 

CoVXRl|d-HDDR I^ttI5t*»«l±, 0!l x. fi\ R 1 if 1 1 - 1 6 U=f- 
% (a t %) , B/5 S 5. 5-1 5J©T-% (a t %) fci^Fe i i.f$Lft t -f & i><DX$> <0 
, *nrS^*E^£-£-<M§4o ttStt&fcOfi, R 1 2 F e i 4 B £±*B 1 £ O 

t*4 0 R 1t5U 1 a t %3zMXli a F efflfftirtii Ltl^fft^ftTL. 1 

6 a t %£jg;L& R 1 2 F e 1 a Bffi^i^LIMftt^fiTt^o ££2, Btf ? 5. 5 
a t %*»-e»±, IM&teOR 1 2 F e 1 7 *7&*#fffi LTISB&CSRMSjW&T U 1 5 a t %* 
fix.* fc, «5»*+OB U y ^-m^mn^m^M < & *) . R 1 2 F e 1 4 Bffi***^ L 

[0 0 6 5 1 

wOi^R 1 ii> 7siiV s J*jJ* (Sc) > 'f 7h'J^A (Y) , *7 y 9 J 4 Y-frtzta 
&o tott, l^ttCft^xf tLT, R1t^\ Y, (La) , -b 0 ? A 

(Ce) . (Pr) . (Nd) , f7'J9A (Sm) , # K 0 - •> 

A (Gd) , f;Hf^A (Tb) . y^yny^A (Dy) , (Ho) , 

tf-yA (Er) , y 'J A (Tm) H Z Xf 7- + V (Lu) «^<H lifii^e 

#t£OM.6^«b, Rlti^lCNd, Pr^i^Dy^-tWlTj^^StjifiLK 
[0 0 6 61 

&%W^&&C o P*R l^d -HDDR^j1£i&5^*fi, ±IBRlt*±g!l 
Dy, Tb, N d i/ttiP r <^&< «m±?>*±£7C# (R3) ^ttLt 

v>£ tSfi Lv^ 0 JtflcfiSfcli, 1 0 0 a t % t Ltz t $ R 3 0 . 

0 5-5. Oat Lv> 0 i^^Oxtli, CoI^Rl^d-HDDR 

3 j&*0 . 0 5 a t %3z : MXlt, Wm&l&ti^mimiP'Jrts: < , 5 a t %£Mz-2> t (B H) 
m a x <7MgfF££C& 0 R 3 (i 0 . 1 — 3 a t %X&>%> t X. tyffii L 
[ 0 0 6 71 

#3§9§OC o UXR l^d-HDDR^ttI5frf*«, ±ieR 1 t figlJK, La^ 

ttifH#2 003-3102091 



&m 2 0 0 3 - 3 5 3 0 1 8 



^-v": 14/ 



tLtv^ kftt Lv^ 0 RmtiiZli. 1 0 0 a t % «h Ltz t # LaH 

. ooi-i. oat %^r-rs t&v* 0 Kieoiip 

R. E. ) 4»-Cffei^b^fi[^>^:#*7n^-C*-5o Z<7)tztb, L atf^fr® ZM^y :v ? 
tLXftRL, itffSR 1 (Nd, Dyf) J: *> «> L a jPaMRWK («5teWK) SMtStt, 

[0 0 6 8] 

<D\ft±M%z*3kU-tZ>o f LT, L a ^^oTii^^%l/^^m^\ 0. 0 0 1a t %*?fg 
"C*&ifc3&»<3, *»WCt±^ LaiH. 00 1 a t%W±tLfc e -t, Lafl. 
5at%^iSt, i HcOfiT^i^ffiK^^o - >--£\ LaiOTi**, 0. 
01at%, 0. 0 5 a t %, £ tdi 0 . 1 a t %T*&S t „ +^^ifit^1*^<7)|S]±^ 

*9flr£ Lv\ -e LT, BtiM4^cDfa±i5 «fc Xf i H c ol&TflJiM 
. Lafi75 J 0. 0 1-1. 0a t%t^^t-|ffH^o 
[0 0 6 9] 

Col/XR l^d-HDDRlMISf^WB^'l 0. 8-15 a t %<7) 
«r£\ L a «r^"r-6«[S»*OjiftriEtt, RhFen B i ffl £J£-*B£ L < fi tit?i£ 
-fflfc LT#tt£^#S^#&J&-C(±& < , RhFeuBiffitB-ric hffi^<7) 

ibis fc * s o 

[0 0 7 0] 

CoUXRLld-HDDR i^ttM*fi, Rl> BiJit/Fe^:, -f-Oi^ 
fm**ffl±S**tt*©7C*£'&*rLTfc&v»o 0. 01-1. 0at%O# 

'J'JA (Ga) , 0. 01-0. 6at%W^^7* (Nb) Wli^:l±2i^Mt5 
^H^iL^o Ga^t*t^>-^\ Co^Rl|d-HDDRlMl5«« 
^ffl8tJ**|p]±-f So Ga©MM0. 0 1 a t %*?»'CI±fl&J&;£ ±©S»**«W «b ft 
T> 1. 0 a t%^ii^tlt:ffil^*I^$-it^o Nb^Mt^-t-C, TKiftM 

a k do n s mmmm& «t a^&afegsi tssK3>hn-^ti4j:^:ft 

So Nb^Mf^O. 0 1 a t %*?ft-Cl±ac.i£j£&=f>' h n - S <75^H L < „ 0 
. 6 a t %£jgx.S fc««**«^S**o #K-tIE$£Hl*IOG aiJi^Nb St^K^-* 

tit, ^r-g-^LTt^tcjt^iSfiS^s^^fct ^±?«c -e-oiig 

* (B H) max « 0 7;l^ - A (Al) , ^551 (Si) , *f 9 > 

(T i) , ^'tv^A (V) , ^OA (Cr) , ^ryify (Mn) , ~v*r$/ (N i ) „ 
l(Cu), y^v^-^A (Ge) , (Zr) . ^'J^fV (Mo) , ^> 

v *r A (In) „ X X (Sn) , /n ~ A (Hf) , * > * ;u ( T a ) , * > X* -r > 
(W) , i& (P b) l»4fc«:2ttJGU:$:£-tf"e0. 0 0 1-5. 0 a t %Mt 

*U:^-ei4 0 -&**7&*o. o o l a t %*^-et±ig|^#l4oEfc#o^^^ 

S^f, 5. 0at%^x^i *f ffiffii i^flrffl LM^]7l ? ftTt S 0 
[0 0 7 1 ] 

#3&9J-<?{i, Co Col/^Rlld-HDDRlMM 
£-C#93*lll»TN±, C o 5r^l7C*ti-S£«^^^v^ jtBfc-C TC o l^^J t^^m 

t MiW C o R 11 d - H D D Ri^ttM^lt 0. 00 

1 - 6 a t %<PC o £ L T tlwit i: LfCo & o <!: & . Co O-^^fi^O. 0 0 1 
a t %7&ffiX~lt*<DmW:tfJlt>1X~f, 6 a t % £ itKMJni 

«FteofiT*ffi < o 

[0 0 7 2] 

tbliE#2 003-3102091 



mm 2003-353018 



^-v: 15/ 



Co^Rl*d-HD D RH#te«5»*OKJft<&&©WJK:£ffil±, RJ£ S ft 4 

, Tb, NdittiPr (R3) , La, Ga, Nb, C o ^O^tg^ & , lEIIt 
K M*4^ K -a"*- £ -£ ft tfSftspW -C* & o 
[0 0 7 3] 

tott, mj^ LfcJ:?i:, R3^L aliC o U^R ad-HDDR I^ttlH^* 
li-fii^fifi:#lEtaWiLv> 0 t£oT, JBSUH-^'HcflMajj^fc R 3 a 

0 l^R l|d-HDDRlJttM*Cil^Lt, f ©ft^O^iii fcttrt&K 
RS^La^if^^^^ «£ ^It^14^«ft*M^*^#fbft^.o d«J:945a 

t> ft/c^S^* <> , Ko^Rlld-HDDR I^ttlES* 

[ 0 0 7 4 ] 

4*3, f©R3M*li> 4>4 < t &±i£R 3 Sr^WLTv^iitf A< > Wittf, R3^ 

R3^, r 3it^&£z/^ixc><D7kmit%dm<7)~m&±frh%& 0 ttz, mm^ 

, LaIWi, 4>4 < t L a £ ^vfr L T *3 ft < , Laf^ La^t, 

L ait&y9&£V t ~Ztih<Dfrmity>}^<D— U&±.frb%2>o R3^La^i:ii, m 
^tt^OfS^^flLT, «&&«7n3f§ (TM) tLat^l fb^tf (#EIWfb 

LaCo (Hx) , LaNdCo (Hx) , LaDyCo (Hx) , R3Co (Hx) , 
R3NdCo (Hx) , R3DyCo (Hx) - - "C\ IMI^LTCoO 

a J± 2 0 a t %J^±, $tCI±6 0 a t %Jfil±-C* ft So 
[0 0 7 5 ] 

tfc, I5f *©Sffii /difll^© R 3 ^ L a <9tt[i, iitf, Co^RlId 
- H D D R *^Ttt«85»* i:R3 L a £ L tzM^rffijfc & , 6 7 3 -1 

1 2 3 Kt:JPit^tf[i^iISi:J: Vftt-Zx, d cot£^m#i3X*I(i, R 3 ^tfr** 
L a^J»*Oi&£ , &fcfroT4, Z<Di&&t m^i^ft o"Cfc&V\, ^O^SI?ajg75 J 6 7 3 
K*M-eti, R 3M*^L a*»*#««i:4 «5 It < , +53'4i£t*:« ! Sd*ffilil 4 £ 0 
-^r. 1123K^ii^^ C o l^R 1 Id -HDDRl^ttlSW^^fiS 

iHcOfiTiS^ ffltf^tt (7lcAzl£») t+^KlnJ-tS** d fc rt*-C# 4 
-5-<OM5|BW±, 0. 5-5HfWiL^o 0. 5B#ra*SS-Cf±R 3*>L a<7>!£fflc 

cOffiT«-jB<, 4*3, S9it^^v^, cotfctfc&fcLSXett, ®Hbl*ih#B^ (01 
x.ti\ jc*g#B^o t«-cff*>ft*o*»»i lv\ £Ot£#fc&4MXg£d-HDD 

[0 0 7 6] 

Ztih<D*Km*ftoW(<nC o U*R lld-HDDRUttim R 3&»**fc 

, C o U*R 1| d - H D D R I^ttI5^*<7)? W# 1 mmWT, R3M*^L 
a|©*©¥WA ? 2 5 ^ mJ^TejS-e*fttfftf»t?*)*o 4*5, :©C o^Rll 
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o 7t 19 , ffi*§^ 3 L tz i> <DX°$> o £ 19 > -en <b Tm&r & L/;^t*o/: 

[0 0 7 7 ] 

CoUXR l^d - HDDRm^tt^S^^cO^iiii^-eR 3^L a 
Win^^C o^Rl 3vd - H D DRlMI5t*li, ^ttTMitlbt/CD 
«ii:4>ott^ (WT\ -<0*IHM*3<7>M£ rRlFeBHx«J tv>9o ) o fa 

i: R 3 ^ L a ^ 1 1. - 1 1: 4- !> ^ ^ t * 2. „ 1 FeBHxMli, 7K*^# 

^fL&v^^Jt^T, R 1 em¥l%lzmil2ftM^Wm^&2> 0 Z.<Dtztb, mttf 

nu^ntzmmx-R 3 a o^i&^-t-^ - tt-^ mm^zmti&t&ft 

ffi*i)^7£.m Knhil&o (Bia* \Z l 19 , R 3 L a ^.fti* & Tk^fb^O^ K & 

<h^?J Lw 0 R3CoHx^LaCoHxMM'^ 0 ^fbt^^ 

Mn/:I^f6^io,f> K?g£H£#&±T% Co^R l^d-HDDRlMi 
5^*i±, 2 7 9. 3 k J/m 3 W±, $ f.i:ii 3 4 4 k J /m 3 Wffi Lv\ 
[ 0 0 7 8 ] 

L tz Z. t it , R 2 ^flM£MOT^ (iffic, Co^R2^d-HDDR 14 m 
51*©^) ^ov^T^|WJ#tllt^i-^o Co U7*R l^d-HDDR MJj 

t R 2 ^J^ttMf;** t ii , R 1 i3 J: V R 2 ^R-- C & L , $ <b K fi , 

[0 0 7 9 ] 

(2) R2Mt* 

frh%Z> 0 ^m.taifh, C o l^^R 19&d -HDDRttMJ: O & £ v> 0 & 

^(D^fimrmi, %-mi%nm*^tbtztmx&& 0 ^m^m^, R2$»*©^ 

-^tiSR2lMttI5m JK^ftte ( (BH) max) teXXffDlfm (T A 

hit) fimmztiz i><D(D, ^r'Dm.f&^M^umnm^fj:^^ -eoftM&^fi. 

Sm 2 Fei 7 N ^ t f I. S m F e N 11^1415^*^ R 2 I d - H D D R 1^ ft 
K***-^&£o mk. CoU^Rl^d-HDD Rl^ttl^f* H«U ±*^J£IL^ 

[0 0 8 0] 

*>fc*K, ±ieSmFeNMMIEf*li, $)xJi\ «t ? L £ o 

Ht^«OSm-Fe-&t^MttILtIl^tT'»t5o N 
H 3 + H 2m-&1f**"£MAV%M*ft ^ tzmz'{%M~$- 2> o LT, V x. ^5 /HSf"C«3B' 
#1"*U£\ 1 0 mJ^T«a^i S mF e N^UI5W#f>tL^o ^SmFe 

[0 0 8 1 ] 

*HWt?l±^ R 2#«J»5fc© 5 P*&ifc&* 1-1 0//mi Uv»S 0 iOWWl 
m*it(i, HSHfcL^fc'K (Br) (BH 

) max7) ? ^1-^o 0 J «m^ix.Si:ffiIll^iTt^o itz. R2 

»B#lc5^tt»itMO«145& ? 1g:T1-^0-e^^ L < & v> 0 $ & C CO R 2 
(DW-mtmt, HufBSmF e N#*;frte«H»5|S<0¥^*fl:«K: t^Stt* *0-C**o R 
2^M*<7)¥^ltili 1 - 5 ^ mT*& «t £ Lv> 0 
[0 0 8 2 ] 

v^v» 0 £*U±, R 2 ^W^#X 0 1/X R 1 d - H D D Rtt^*CW L tffiiCfti 
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[0 0 8 3] 

*mWX°&R 2&MffiJfc<D$i&itZ 15-4 0Ri%t Ltv^o l 5 K£%*iii-e{± 

4 0 Kfi% & jg x. & , ffi*tflU CCol/^Rlld-HDDR »5fc7&*4*fc 

[0 0 8 4 ] 

(3) *!BiStt#JiJj:O f #flB 

#ffir£tt#J *fflv^«U, .if > Ki&5 £ flnMff^i- & R* , CoWRlId-HDD 
R*^tt«S5»**3 J: tfR 2 ^ll^tt«5»*^)#fl&'t'-eoa£»tt*ffi*&^:i<>-C*-5o 

& «t onHUfctt u # n £ # > vwawft bn& 0 

[0 0 8 5] 

£C ol/^Rlld-HD D R TO^H* S ;fU£\ ±§EJJD&$;^ 
I, Co ^R l|d-HDDRt«lifOSI^I3l lfiS'ffitti^ftiaot 

[0 0 8 6] 

a*^* tit, 7x/- if,-/? >^ * y yj > rmzmm -e # s „ 

[ 0 0 8 7] 

Col/XRIU-HD DR«*I±, ®|xJ±\ Col/7Rl|d-HD D R^tefig 

o EMM::, R 2 #tt»5fcti , til x. i£\ R 2 3M»* _t|E# 2 Wmm&M<DmWL fc 
&fc*£Jft£*&»2*«IigKJ: *)&bti2>o BE^LfcC o 1^* R l^d-HDDRlT? 
tt»5»*fcR 2**^rtt«S»*»cWLT*ao*lBffitt#]«:fflv>r, ±E* 1 til 
fl£J:y^2l£MIfI£P)B#MT -5 t, 4W^±LtffiLK *>&^ic, #MfS 

ftt5Co^RUd-HD D R^ttfiSSft^OST-OTO— 9J LtK #ffifl&tt#Jt= 

— * BjPJK^ * £ «I ft T , ff 4 mm £ £. C & <b ab £ o 
[0 0 8 8] 

tt, x. ff 1 2 >f n y , ,f J7x^w>t^7r^ K*t5^ * o 
#lfeW-e»JBoE£-Jt* 1 - 1 0ff%i: L/^(i, 1 ®i%*fiSfC{±, 'U >?t L 
TOtt^JC^Ctt, 10Ki%^ii.^t (BH) maxf(7)l^tttWtl)^^t 

[0 0 8 9] 

( 4 ) 3 >/n--7 > K fc K15 
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¥#7*5@ri ? 5 0- 5 0 0 // mgKO«*MK"C*£o — 01i LT, a > KO«T-*« 

1 AC^Lfco £*U±, CoU^NdFeB|d-HDDRfflt*tSmFeN 
^ift*kj}»()44 3 Kt:ov»T, SEMlfCJ: (? JM&LfcE PMA^Ci 

■^§flt*WtCte¥L^:<>0-e**o HllBti, NdFeB|d-HDDRlM5« 

J: -9 > F"C*±, NdFeBld-HD DRfMM*Ofif 

M(C#|)jj|^^LTv^fi(t^&£o £-*UC*tU ^fl^or? y,^ y Y<Dm y £, HI 1 
A tC^-T <£ -) H , N d F e B^ffi^*ti> SmFe N 3M»*7mJ!a f iZfrfk L 

[0 0 9 0] 

N d F e B |*I^(i C o I/^R lid -HDDR U SmFeN 

^»3R*(± R 2 *o * tz. mi Afl±, N d F e BMttt*^-fi^C 

o *^3W^> Kfi, N d F e Blffl#*0«^*£T^I^« LTV> 

[0 0 9 1 ] 

1A, B tmmzM2 A, Bizm&f&fcmLtZo 12 Ali*5£W<7>tf> KiM^U 11 
2 B(±t£3fc<7>*"> KIH^-ito HI 2 B3ft»?>We>*»4 i 9 KflB5£>«MK 
inUEj£^K«fc oT, N d F e B |S|±*»il«Sltt L^o T, Effl5M£(i>;&£ 

4"^DTv^ 0 NdFeBld-HD D RIMM*(±, d-HDDRftICJ:4 

-?j?u??y? zmmizm-$-&fztbi,zmtim'x:&-t) t n < ^otv^fc^, ±12^*+ 
k «t <omtitfmmi<zt£C2> 0 ^LxmtzK^^tifzm^mmnmit^nx, m%mn 

[0 0 9 2 ] 

— *HW<^»K> KfiftHO— W«r^1"BI2 A©*^ NdFeBllfMS^ 

H»S*tfc#SIJ:fcoTV»£ 0 fi/>MSt, SmFeNlMJtNdFeBMS* 
©F H 1(:i^4ryfi^L, ri»o, NdFe B|»*©»fi§i: SmFe N^i 

[0 0 9 3 ] 

d F e B^ttJR^O^M^Wn^S^a^llcftifetiSFlfcLfcWIB*^, SmFe N| 

a^*75^-«-tS[ l ijp^tcj: i)i^aH»ita£flt«7&«ms-r*fc. tm^ 

mtitzl±mmL-ClZtfZ> fc^KSmF e N^ftft^^OiUCfBffittSI LXM 

mz, smF eN&MfjMtmm^izfy-izfrWLLx is hir\ mm, m&Ltzvtmiz&z 

W£\ SmFeNHWiifHaiJ+^Cii^tlifi^otv^-v^:*, Sm 
FeN*ft»*©il»tt (ifiTt^o lot, SmFeN^jR^tm^ 

<7)^-^tt^v^s. *wai#"cv» 9 s*«ttifc#*oiifc»i$»i*ii-ro * s m f e n 
<t^NdFe B7hw&M<r>wtmum-tim-to 

[0 0 9 4 ] 

$ <b iz, ^©MMCiot, im»Jft^B#, NdFe BMJfift^OttT-WKlttWJB 
*ii:ofcSmFeN^j»iR*i:J:or^t:ffi*!>^<§ii&fc^ ^-JWKSfc*^ 
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[0 0 9 5] 

# > vrnfiznm mm* wm-t zm, s m f e n *ft»*jwii , i j k^-sh* l ^ams 

t9>* * -y v a LT, NdFe B^ft3»*0#«fifcfi:T-Jiii:Sfi«J*«»**@jB 

iz X *) , ® ^m&EEJj "C > KM5 £ L £ , ^ofS^f^C^f, 
[0 0 9 6] 

[0 0 9 7 ] 

mmxh n , B(±^N o . H 4 n#«**t*ft-e**o 
[0 0 9 8] 

Wfl-N o . 3-2 (A.) l±, ig5»*tC#WfettffJ«:ft#LfeN d F e B ^ffif^is i 
<7S mF e N ^ j»f * t f I iill L n > ;^ > Kfc^/fl Lt, KTSHfcill 

£o fit, jSmiSjiifi \ 9 8 MP a (2 t on/cm 2 ) @JgT% Kt3r-£«>ffl*tM7&* 

XkK^vz m^%mm iz m mL&fczt 

[ 0 0 9 9 ] 

mmmztix^zwiMxii. mi?;comzj±.t}x$>& 8 8 2 mp ax®.mLtzm&xi>, 

&m&ffifom<D&titzffiWb&.km%1c1Rte.tl l z£ *) , ^I$tN dFeBl 

mMM<nM^Mtimumtf&m.ir& 0 zLxnbtitz^y Ym&ii*. (bh) max^i 
so. okj/m 3 fcfiB&*m**0Nf k& u^^-e. aMfrftiFf-afcfc 0 . 8 X 1 0 9 
\m/m 2 t'jstai^ Tk^mmm^- 3. 7%t Mtx$> o £<> 

[0 10 0] 

MiiNo. H4 (■) i±, &m&BMk®mt$:m&xmmLtzk<D*m&mmi&j&L 

2 (a.) j: ^ i!S^iiMm^tti±ll?>n^v^ flnifcrlii**- 

ff o T v> & vvft, ffl*t3ffK-h#>&*a < > ffiM&i?% , Co^Rl*d-HDDR» 
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mm&m Ltzi><D [z$t^&z> ^t^otv^o ^ -r x, 7i<A?« £ < f&r l t v» 

tii:< <iotv>4fc»-e*4o If ©l£fE*t?*4 8 8 2 MP aT*li, fig 

»#tei3 J: tffJI&te (*A*ffls3s) *rWaiLfcjK> K£H5£#&C t(±t?S4v» 0 
[0 1 0 1 1 

m&MBZt : ifr%^Wi&^. M&MW Ltz i> <d t m u^/i^ffltts&SSrff* «t 

&*mm~m&Lfctoti*ftbti&fr&fr&&ULt:o m ojt««H 7 m*fce!3 - 1 

<7)21§m±O^JEtJ-e*^ 1 9 6 OMP a ^^PxT, MifJlii L * v»jSJa^(±^*ffil 3 
1. 5xi0 9 l/m 2 tl. 2 x l 0 9 1S/m 2 £*§ <^x, -tfttettv^ *Ai*fB^i 
10 10 21 

(BH) ma x j6£> J: tF«^fc*A««S!|#ttOW2: iit & & £ tft>frZ> 0 
MfiNo. Hi (♦) tt, lia-CiIILSStKIL^^T*|)^o j£ 

$ h K , ^ 4 75^ <b X 0 K , J3 «fc ^It^tt OkX^^M) t flfcO # y 

kih n Jt-< t**b k# o -c a o 

[0 10 3] 
[0104] 

UlWi&-Mi±Z&\±2-tt&o -e-LT. ^5c^B#OC o l^^R l^.d -HDDRffif^^^tiJ^* 

S&fcli, £;h,ib£*^fcJ:OnefiJtee>|(0±»± (BH) m a x £ft±£-tir&o 
[0105] 

teo&tbvmmmitt r 2 ^^o^ppih^ «rii t-rz> 0 t /jiKfti^c o u 

XRl|d-HD D RTO^O^IiT-F^^^-tc^tJc-r^ £ i K J: »K Col/^Rll 

d - h d DRm^<r>mi L m±<om.m i }^mm^m±^ixmtim±mm^t^ 0 mz, 

coL'^Riid-HD d Rmj^<omnw±^7x^mm.m<7)i&T tzwM-f & o ttz, c 
ov^Riid-HDDR ffl izmm. $ *t & m% x % i*j± $ 

(BH) max^i^xMl^^S^^o &*3, R2lftWfit 

[0 10 6] 

^ff^JKl 2 0TC. fi&»2. OMA/m (2. 5 T) t^^IE^^f 

swa^Lfet &Kz_h*iz>mmi&*mfcLx, mm^t^%w,^nmLtz 0 m*® 

TO J; 9 K&ffiLtzo 
[0 10 7] 
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SKMlttfcMLTii, itlr, J»SJ^1 20*0, i&*§2. OMA/m (2. 5T) n 
3 9 2 MP a ^)#ffTt»«iL^ti tzfthftZtfy KM^Offltt^jg L 

KI85^)ffl*t*Kt4 9 1 - 9 9 %, 9 3 - 9 9 % $ <b 9 5 ~~ 9 9 % t v> 9 

*$t t 4 »9 > «S£»tt7&«^+^-C, Co^Rl^d-HDDR »3fc& i^'R 2 

9 9%JtJJLTt Lfc<Z>ti. ^tL^fi^I^^^T'Ofiii^fi^tb-e^^o 
[0108] 

M3te*14fcov»T»±. ±t Lt> tlfit 1 5 0°C, WM2. OMA/m (2. 5T 

mm&ajKfc ttztz b*iz # y Ywa<ow&&9t*&m l 9 1 %* 
is 7^ 99%^^. {4 m & L 7t il 19 -c& * o 

[0 10 9] 

(a) mimmm^xrfm2mmm 

( 1 ) N d F e B (Co^Rlld-HDDR W*) 

(i) **> K«850Sfl-»*t Lt, «1A (ffU^fcW , «2A (#2^i&W 
^3A (fclJtlfcW C^tMHolMISS*^ d-HDDRft!i:J: 0 Sji 
Lfco JMfclftKli, &£»::^Lfc^fc«U!IL7t£'&>f 1- (30k ggS) 

• LTMit Lfco iO-fV^? MC7;U=f> #^#B^*-C 1 14 0-115 
Otx 4 OlSraWJrfMatSfcffiLfc ttSU «fl-N o. 2-2, 2-3l4B&<) 0 £<b 
K , :<7)03*7h^y 3 -^77yti:J:() ^tfc&a* 1 0 mmttT^TOW 

XT%2m%~XMtfrbts;Z> d-HDDRM^lL/: 0 1"^t)*>, tK^JE^J 1 0 0 

) o 

[01 10] 

8 0 0*C-C3 0 k P a (tK^EE^J) OtK^^^H^T"C, 4 8 O^Olftl 

zifcLtz muTkmikum) „ soorc^ifcii, 7K«e^jo. 1-2 

0 k P a #H&T-C, 1 6 O^lOljftlSrHiLfc 1 #£CXe) 0 ft&K 

, 6 0^, n-* '1 *°y7°& X.xmMLtfyf-?* t &3\% LT, 10-lPaflTO^ 
^H^T-CitiPL^ (^2iMlg) o :Ut, l^yf^fcfK ^1 OkgiSON 
dFeBld-HDDR *^ttSS5»* (Col/ARlld-HDDR H;fr 1415^*) 

[0111] 

$L 1 AtC^LfcN d F e By&»*(4, C o Sr^tLiv^W'SrC o^NdFeB 
d - H D D ^ •) , i2AC/TLfcNdFeBMt*i±, C o £ 

*xm?*fcC oA^NdFe B^ d - H D D RRIfffi&S&Mfrb \>XTX\t 

* + k 7p l £ a , # > K«5js?Ktt <n mm* tLx<D¥mmx~$>2> 0 z <o ¥ 

[0112] 

(ii) ^tc, ±Eo^N d F e B***ttI5»*i:, Wmm&Mvmi&ZMz-X . 

(B*JLU*-«c^tt», NUCy'J3->A-187) Z S - )UX 2 febZ 
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n-H*^'Jv^ (i*o**fe^tttl, ~fvyT 9 FKR4 1 (B) ) 

i^NdFe B^ffl©^ (CoP^Rlld-HD DRff*) ifi S3 

At«No. C 1 fcitfC 2 tcov^rti, wmfcQn<r>WBL*ftt>t£-fr<ztz 0 

[0113] 
( 2 ) SmFeN ( R 2 

R2|I^ttlE|*HT > TO7^? Mfc* f l -2T*4rfJJEOSmF e N^H 
^ttlEt* (tt^JRttlLl1*^a«) i/;lifI<DSmFeN|^ttI5W (B 
Ifkflfft^ttH) ^ffilL^o MttNo. 1-1-1-4X^0. 2-1-2- 
4 (0^7X^^ hjfcti 1 . 6 Xh *) ^ Kfl-N o . 1-5-1-10, No. 2-5-2 
-6> No. B 1 - F 2 £> J: t/N o . H 1 - H 6 (D^fyT^^? h Jtl± 1 . lfiot, 

[0114] 

:©SmFe N^^^r14M5fe*t;±ISN d F e B|J^|4IEl*«i^ t |W|#<7># 

tt#* (SmFeNlM*) Wb*l£o Ifi U S3 A^OillNo. C2£>=tO f C3 
iy f B21?li, SmFeN|M**tMt\ NdFeBlfi&^*fflv>t 0 
*^ttS853R* tSmFeN ^A>yx)KH-f L . d 

[0115] 

(3) -ziy^^y K 

Si Av S2 Ai3 £0^3 AH^L^lfi^Jt (Kfi%) -C, ±EONdFeB^W* 
fcSmFe N|»*^A>yxX)l 5 =*-fr-tC «t •) ^ft-TtU^ L fco -eofl^d 

[0 1 16] 

SMtilK («ftj&) ^1 5 0*C-Cab-6 o (56*) ±fS^n^M^Xfl{i, ^?)x.f 

+ v#J3&0^k*m±-e^t.**MOfi«^H (9 0 - 1 3 0°C) Xftotz 0 ®ffc 

[0 1 17] 

±-C»i > fI^I5f*oi * 3 - -r 4 > ^ L*&- U#& L T t , i *° * -> W 

©*S4fiTS:«i»4. iit?v^ TO— fcli, SmFeN»|tNdF 

e B t <D m (:xf^-/||^4 U N d F e B ^fflf^O^I £ S m F 

e N i:^LT^4 #cS *v^ 0 

$3At©ii^No. B 1 iJitKB 2 "Ctt, Nd F e BMif^iWOA 

[0 1 18] 

(4) 

ff^S^l 5 Otl. 2. 0MA/m<7)?gI*§££[l}jnLoo (flD^SSftl*!) > «?]8 8 2 
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MPa (9 t o n/cm 2 ) ■Ctia»MMLXftotz (iJIIf&Jft^Ig) o 
10 119] 

it:. *fkw<o&mj&m&zmm-tzt:»t>K > mmumi 5 or, 2. oMA/moi 

±§££pjj[]Loo (ijn&EfflXg) , SM^3 9 2MPa (4 ton/cm 2 ) T'&M 

i&Bfr£ftfzo nhtitzfci&mz, )v*m^xmmiG.m\ 000 oA&tmx.*- 

Lfco 

[0120] 

5AJS7 -7 ■7mv>tztb\ l zmt®m*itt<oX i> &v* 0 f^i^iftl^H, tf> 
[0121] 

(Kff-oaiije) 

(1) ilA, it 2 Ai5 £0^3 AK^1-&fftH-j&»fcfc*«&ffll5£JB>K:' KI5i:ov^ 
f5Mlf^^0<7)^^tto*i^l^2 0 ,« m&TX&ZM&mil-%i* J tti j eti. m&Lfz 

[0122] 

#y KlBSOt^^A/^-attBH h (awm^iRTc^^ttK, BHU- 

2 5) "e«B3cLT**feo 7TcA«Wi±, J!fc5& S *ut # > KiBWiOlI^^ 1 0 0 *C 

rx/i 2 cco^^H^f^ i o o ommm^Lfzm^mmLxnhtitzm^t(D^ 

?ISft^ttS> MODEL FM-BIDSC^fflv>/: 0 
[0123] 

ffli*^jst±, mi±mm<ommv>^ : &*-? 4 ? u * - ? xwi^lx ^<Dmn*n&-t 
ia^#oa»sBrffi <A»t h ) xmLxmzfcommm ( P / P t h ) *#*^ 0 **>k 

B , 2 B 3 is X <7ft 3 B HtB1"o 
[0124] 

(2) Si A, BO|£$4-No. l-H^^^*'>KIHl^v»t, SEMfi§Lfc?K 

^m4 - 6 ictj^-To mmmmjx^^nm, EPMA-i6oo^fflv^t 

fcLtzi><DX&2>o 

H4(i, 2^m^-ft?:^1"o 0 5(1, N d TCjftO E P M Aft^^1"o i CO H 5 >P "C (i , 
W-jf— gOltN d < %^>X\s^Z>Z\ trfTF^ixxte *) , ^S&^-IC N d 

j^SHbLTV^Si t*»<b, -5-©ttT-**N d F e B^^^1«5^*0*5T-e*^ C t jWB 

[0 12 5] 

0 6(4, SmTC^cOE PMAt^^tc @6ft?li, f^MOlt S mTcStcD&JK 
tf'M < ^oti^ i £ t5 ? 75£ ntv>5 0 icoEI6^^. ^-CO^gaT- (NdFeBM 
^ttI5l*©f^) Oil^Ii*, SmF eNMMI^*<7)S^Iv>o< $n 

rv^sifc fc, NdFe B&myf&m.GmKfrb%zjzmttmiz%mztitzmmi<z s m 

[0 12 6] 

(HHBfi) 
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(1) ^lUM^iisj: v s m2$kMm^^x 

fzi><DX°&2> 0 1X<Dtf> Vm^i>. (BH) maxi s 13 4kj/m 3 &±.<Dm^m 
[0 12 7] 

*<DW[m&<Di8mt%&ikxm&mt. ^-cottft-c- 1 o 5 %jsht o o 

zmt&mits ^-ftii> 9 1 %w±©sfST**-&o L^i, 

^o^fMa-t^-frffcte C&B^&Rte) K&©0;bn?*j»B#uS&» stir, #j*ijrp 

m&£3£mm&&^i"<)i'xm±L2ti2> z\t-t>mmz*ttz 0 

[0 12 8] 

I^HNo. 2-2i5«t0 f 2-3O*^ KfiSHtt, BMI*^< LT, ^llftiftl^ 
^H&U ^itn^ K0ft^iofciWT"*^„ Mf4N o . 1-4, 2-2*5^^2-3 

(BH) max^ffi<^otv^^ 7XAM^^(± tl i> - 3 . 4 %ttT (100 
[0 12 9] 

£ <b fc, SftftN o . l-5^-f> H5li, N d F e B*«»*WE#i*fi«L)5:i 
h * -f <7>t?afe& 0 NdFeBlft^ftliaot, *> KIH<?) (BH) 

max ii^Tfi < * -5) -eo*A«fl8^tt - 4 . 5 % ( 1 0 0 °C) «9 15ft £1^14 

£ Tjt L £ o 

£ 1 HJfcWfc J: tffc 2 *IS«^)#**> KfiSSfl-'&i N d F e B?,TO*©fti 

o o^^tto*4T-@^2 o ^ mJSLTt?*-&a^k*a: : f-ft7&*, v»-f*i*> o . 7 ~~ 0 . 

[0130] 

& 1 mmm <d ** > Kisis x vm 2 mmm <o # > * itm-r ( b h ) m a x 
<dc oxn^y ym^tmmxfzx&zzttffrfr&o 

[0131] 

o^NdFe B^d - HDD R^ttffl£H^**flJffl Loot, C o £^f£-££ d t 
4"<, f/ti^;K-fI (BH) ma xz)n 6 4. 0~. 2 0 7 k J /m 3 tl 0 0 °C"C 
1 0 0 0 H r 07*A?Jti»77 ? - 3. 3 ~ - 3 . 9%, 1 2 0tT*l 0 0 OH r <D7kXm& 

w-5. o~-6. \%t^^tz^\z%n^^y Ym^^%^z\tKW^Ltz 0 m 

1ft&Ltzm%t3M& ~ 1 1-Cfi, CoA>)HDDRl77ttI5t*?:fflv^;iti 
^^^;l/^--lf (BH) max: 142. 5-164. 7kJ /m 3 , lOOtxlOO 
0Hr«7XMi$: -2. 6 — 4. 7%0**> Kfi£H£f#Ti/»£OK*tLT, 

[0132] 

(2) £lJfc$fc00Kov*-c 

Wfl-N o. BK B2IJSmFe N3M»*& LO**> KIEt* *) , ^^Sff^ffi^ 

> K«5i+o*fi:iB»Sfc i9 oja^Jtott^a** 2 o mmr-e^^mt&fbtST-^^ 1 . 
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2 x l 0 9 1i/m 2 4 <±i*nLTv^c: tfrb i>WhfrX$>2> 0 MftNo. B 

214, ^BEJt^tc J; oTi^^J^<b*IIIoTv^t;^^^^-r\ -?-co+g^S(±^^ 8 9 % 

(c^r^^o^o -oi^, #k i 2 o t;^07j<A«ig£W^L (*5ott^ 0 

[0133] 

MiNo. C 1 - C 2(4. -^StliPWwISWCfffi^Ha^Sttl^i 
£&7>>o*:& <7)^'*)^o v^-f^^it^-^. fg;J±J» (3 9 2 MPa) Ltzm<Vffltt&&& 
K^oO^o 1**4 N o . C 1 <Di§^(4, N d F e B fJ^ttI5|*^|ffi 
tt#J<0««3&«3S:v^i6t:, KI5«Siffi:, N d F e B^JI^t£5SOT^ t ?3j 

t <oat»tt7& t fi^ofcfc«!>fc.a*>n*o m*4n o . c 2 0^(4, s m f e n 
3£isBi±siEtt« i>*i> £ ft-f . ** y ym^^mfc^^mm&iiwm k x & mm 

14t5^# <b ft fr-ofztztbt S *> ft & o 1**4 N o . C 3 Oit^ 14 , W*^ttfiS5»**WM 
a£»tt3j^Htt:<STLTV^fcif>i:.Bt>^4o SS*. >-Ol#^0 (BH) max&iC^X 
[0134] 

^UNo. C 1 ~C 3"C(4, j$LM&j3& 3 9 2 MP a <h Ltz t & <Dmtt®m& 8 

5 - s 7 % t la < ftm&K%&o t tz, mm<Di&Tiz 4 *> , Kis^M^ft k 

N d F e B^ffl^*/& ? #J*LT, KI5t«N d F e B ^TO^O-^fiMff S «J CDji, 
*^tO*t : f-S**2 0 ^ mJ^TTabamtefb&^&rt*. V»-f flOSWCfc 1 . 2xl0 9 i 

LTv>4o -ft(4, M^*<7)*ffi(c#M®1±^ij^4\< , iltOfftt 
0 jSMk^jitf LJ? < ta-otzfztib t iSfeiiJo 
[0135] 

1**4 N o . D 1 (4. N d F e B^M^M^mi^^h^i^X^ i 0 1**4 N o . D 
2(4, M [:fOfW^i^^^t^4„ ^fno^t^ (BH) max^l 

[0 13 6] 

!**4N o . E 1 (4, N d F e B^fflift*05^*ri*i§SP'&J#'£'"C*<&o I**4N o . E 2 
14, fOE^f^4^-C*5„ N d F e BMS^Eti^iv*!:, f©^, 
I^ttlifiTLtv^o Cft(4, SmFeN»*lil!ffi (9 8 0MPaW±) TJft?& 
Lfcv»fc+#$r3J&d*f§e>ftfcv»;L i tfrh, N d F e BMt*OE^ 

«f tt^ftT-TSo -?J . *<D&&m&£> {^ott, SmFe N ^S&&*<£> 

ffi^g^ftTL, SmFe Nti^-^N d F e Btf O^I^I^ ^ t i "C^ f\ N 
d F e B^M*0#Jft^#&£LJ?r < MtffM£ (tRAM^) jJ'ftTLTV**, 

:<7)^^I4 KlHt^N d F e BMfi*Ofei«|/: «9 <D&frtf 2 
0 ^ mWTt*^SMWl. 2 x 1 0 9 m/m 2 iO^Kiotv^iifr&t 

[0137] 

l**4No. F 1 l±, x,f +i/fi(7)E^I^^^^r^^o ^ftN o . F2(4, * 
[0 13 8] 
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[0 13 9] 

(b) msmmm 

# v vmE<F>mMz\%.m ttz? * > v<Dm^m^ (mmm.mum) &x.v*<o*> 
^^y v^m^tz^y vma^m^n- jlw&mejj) ^a^nt, m 

> 7X^«Mi3 J: mt}-frWt®.*m 4 tCTF L to 
[0 14 0] 

^^T*«fflU:NdFeB|ffli*, S m F e N £; J: WflU O t g£^fi (± 

. # i ^M^JoMfl N o . i - i t mikxhz> 0 i tz, znw\-o#> Kiswiitift 

[0141] 

mm) 

[0 14 2] 

No. Hi-H5ii, &m^%iM t mm t z m'&xwm l t Mit l/^ww>f 

*»<b, jK> Vm^6£mMLtz i><DX$>Z> 0 z\<D£ v >vn°-> > Kft=*tt-5*»5»* 

fca&«tt*#*«>^j£j&*ffl*-C, <"K> KISOtffMl^ S m F e N|ft»*tN d F e 
B t ^ K *° * v#tflt^r#tt L , , N d F e B H * S m 

F e N^»JR*#*&— LTv^^75 5 ^$tLTv^^v>i:.e.^tL^o 
BJ±W3 9 2 M P a W**t*JS*«*Ltf «t d 

t^H%7)^o MOiTO#9 7. 0 %gJK-T?a&<OK**LiftH-N o. Hl-H 
5<9*§£\ 13 Xi>m& Lt J: 9 fc, * <D%LWi&.i1 s 95 Z> tzfr, m%<r>m^J±.Xh^> 8 8 2 
MPat«WfTlil8 5. 0 %iT'fg:TL*5 <9 , fl£*tt«fS:±lsI*« 

[0143] 

d # > KIH^WfS^^N o. 3 - 1 t m-<D 9 7 . 0 %gJK fc -r^ < , 
fsWNo. H 2«E^^f(7)2 jgm±0 l geOMPal^WTMIWi 
fcfro (t£*4 N o . H 7 ) o fflnmm £ 9 7 . 0 % i -Cft* £ £ <h -e«B($C#tttt|pJ±"t 
&i><D<D, R»No. 3 - l fcra— u^;K?5lK5t#tt»i»'b*Li* i o^o 
fb&T-tHi l . 5 x 1 o 9 l/m 2 <h &o tjs *) , *f£mx-^v 1 . 2X10 9 l/m 2 ^ 

[0144] 

M#<bti1\ (BH) m a xtefc«ftfc*X*«4#ttfcOffl£4£ U#& 

[0 14 5] 

»o. H6t±, &m^mtmmtz®m<Dmit£M±.xmmMmLxmmLfz^ 

>/*WY*. ffl&mxmmmm*)& : I&Lfzi><DX$>2> 0 SmFeN|»* 
<7)N d F e B^^3fcOfOgK:j3tt&*^— ^tfettttA*F"C*4o L;6»L* 3>^>KO 

^•IcDt-ftL^v^ -g-Oig*. SfESftti tc: « A, /c vf£^« ^> NdFeBlftS 
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10 14 6] 
[0 14 7] 
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[0148] 
[SIB] 
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